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The Relative Permanence of the Decrement in 
Motor Performance After Practice Under 
Massed Conditions 
By ROBERT SEIBEL 
Several studies have shown-·tha:t-·on" a motor task the perform-
ance of a group practicing under relatively massed conditions is 
poorer than the performance of a group practicing under distri-
buted conditions. Subsequent to rest, the performance of the massed-
practice group is nearer the level of the distributed-practice group, 
but a residual difference remains (hereinafter referred to as 
residual difference) no matter how long the rest period is. 
However, a study by Bilodeau (3) obtained results which are 
interpreted as indicating the lack of such residual difference. After 
overnight rests the initial rate of responding on each of ten days 
was similar for both massed-and distributed-practice groups. The 
task used was the manual crank. This task may be classified as a 
"self-paced" task, that is, the rate of responding is set by the per-
forming subject. It is also pointed out that the task involves a 
minimum of learning. 
Two studies, by Reynolds and Adams ( 6) , and Adams and Rey-
nolds ( 1), obtained the residual difference; but the difference 
disappeared when the massed-practice groups were shifted, after 
rest, to distributed conditions of practice. The task used was the 
rotary pursuit. This task may be classified as a "paced" task, that 
is, the rate responding is set by the experimental conditions. 
A similar study by Dubrovner ( 4) tended to support the conclu-
sion that when the same shift in practice conditions is made the 
residual differences does not disappear. The task used was the SAM 
Complex Coordinator. This task may be classified as a "self-paced" 
task, that is, in the same "pacing" category as the manual crank 
of Bilodeau's study (3). 
Thus: 
1) On a self-paced task with a minimum of learning (the manual 
crank) no residual difference was found. 
2) On tasks with learning (the rotary pursuit and the complex 
coordinators) a residual difference was found. 
3) On the paced task with learning (the rotary pursuit) the 
residual difference disappeared after the shift in practice conditions. 
4) On the self-paced task with learning (the complex coordina-
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The complex coordinator was chosen for further investigation 
first, in light of the following considerations: A) the results on 
this task in Dubrovner's study ( 4) were not statistically depend-
able, B) the results of a study by Nance ( 5) indicated that the 
depression of performance under massed conditions of practice 
was greater for paced than for self-paced tasks, hence, C) with 
more optimum differentiation between massed and distributed con-
ditions of practice on this self-paced task, statistically significant 
results might be obtained. 
Five groups of 15 female subjects each were run for 100 one-
minute trials on the SAM Complex Coordinators, Model D. In 
the attempt to produce maximum differentiation between massed-
and distributed-practice groups the following practice conditions 
were selected : 
Massed practice: one-minute work periods separated by three-
second intertrial intervals. ' 
Distributed practice: one-minute work periods separated by. one-
minute intertrial intervals. 
The performance measure was the number of matches per one-
minute trial. Three experimental groups were shifted from massed 
to distributed conditions of practice after either 25, 45, or 65 
trials. The performances of these three groups were compared with 
those of distributed and massed control groups. All subjects per-
formed for twenty trials on each of five consecutive days. All 
shifts in practice conditions took place after the first five trials 
on the appropriate day in an attempt to avoid confounding the 
results with warm-up effects. A one-minute rest followed the last 
massed practice trial for all the experimental groups. 
The results were as follows: 
1) All groups had similar means and variances at the start of 
practice. 
2) At the end of day one (trial 20) the performance under 
massed-practice conditions was significantly (at the 5 percent level 
of confidence) poorer than the performance under distributed-
practice conditions. 
3) Performance under massed-practice conditions remained be-
low that under distributed-practice conditions for the remaining 
four days (80 trials), the difference increasing slightly with the 
continued practice. However, as practice progressed greater in-
creases occurred in the differences between the fast and slow per-
formers (the within-groups variability) . Consequently, the differ-
ence between the massed and distributed control groups for the 
last ten trials of practice was not significant at the 5 percent level 
of confidence (it was significant between the 5 percent and 10 
percent levels) . 
2


















































80 90 10 
Figure 1. The main plot is of the means of number-of-matches-per-trial for the 100 
trials. All scores under massed conditions of practice are combined and are represented 
by a single mean per trial. Separate group means are plotted for all the post-shift trials 
of the three experimental groups; and the distributed control group is plotted independent-
ly for the entire 100 trials. The insert, with expanded ordinate, is a plot of the mean 
number of matches per two minutes ( a more stable measure) on trials 81 through 100. 
The trends for all groups on the last day of performance are more clearly seen here. 
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4) As would be expected on the basis of the preceding t . test 
a trend analysis for the last ten trials of practice led to the conclu-
sion of no significant difference among the groups, as did a simple 
analysis of variance for·the .. means of the last two trials. 
However, an inspection of the plot shows: 
A) After the first three trials, the performance of the distri-
buted control group was consistently better than that of the massed 
control group, with not a single overlap or inversion for the re-
maining 97 trials. This, in conjunction with the significant differ-
ence at the end of day one. and in conjunction with the relatively 
large increase .in the within-group variability, led to the conclusion 
that the massed conditions of practice did lead to a depression of 
performance on this self-paced task. 
B) Soon after the shift in practice conditions the performance 
level of each of the experimental groups increases to approach, or 
surpass, the level of the distributed control. The insert clearly shows 
the tendency for the performance of the experimental groups to 
cluster about that of the distributed control for the last 20 trials. 
From these observations it is concluded that the residual difference 
disappeared after the shift in practice conditions. 
Because the shift and control groups in Dubrovner's experiment 
( 4) were drawn from different classes of students and run during 
different semesters it is believed that the present results and con-
clusions are more dependable. 
The results of this study parallel those of Reynolds and Adams, 
and Adams and Reynolds on the paced rotary pursuit. 
Thus, the residual difference appears on both paced and self-
paced tasks, provided they are such that improvement in perform-
ance (learning) occurs with practice. And, for both paced and 
self-paced tasks the residual difference disappears after the shift 
in practice conditions. 
Bilodeau (2), in another study on the manual crank, suggests 
"that at least some of the difference in rate of responding results 
not so much from differential fatigue as from differential pacing 
appropriate to the distribution stimuli." 
Taking average rate of energy expenditures as a measurable 
index of the hypothetical construct "fatigue," we may extend 
Bilodeau's reasoning to infer: 
1) For a self-paced task with a minimum of learning (such as 
the manual crank) both massed and distributed conditions of 
practice lead to equal average rates of energy expenditure. Differ-
ences in performance are the result of pacing adjustments. 
2) For a self-paced task with learning there is increased motiva-
tion to respond faster. Massed conditions of practice lead to 
greater average rates of energy expenditure than do distributed 
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conditions. The differences in performance are the result of a com-
bination of pacing and fatigue effects. 
3) For a paced task with learning there is a still greater incen-
tive to respond more rapidly. The differences in average rates of 
energy expenditure for massed versus distributed conditions of prac-
tice are still greater. The differences in performance are, to a 
greater extent, the result of fatigue effects. 
The studies reviewed in this paper are consistent with these 
inferences if fatigue is considered positively related to residual dif-
ference. 
In line with the extention of Bilodeau's reasoning (2) we may 
also infer that the effects of differential force requirements will 
parallel those of differential distribution of practice. 
These inferences are directly testable on such motor tasks as will 
yield a measure of the average rate of energy expenditure of the 
performing subjects. A study designed to test these inferences is 
now underway. 
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